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MECHANICAL SITE PREPARATIONIMPROVES GROWTHOF

GENETICALLY IMPROVED AND UNIMPROVEDSLASH

PINE ON A FLORIDA FLATWOODSSITE

Kenneth W. Outealt 2/

Abstract. —— In 1971 genetically improved and tmIaprnve~l si ash
pine (Pinus eliioitii Engelm.) seedlings were planted on north Florida
flatwoods sites prepared by four different mcthnds: no treatment (con-
trol) , prescribed burn, burn + double disk, and burn -~- double ill ak +

bed. Ten years after planting, survival of seedlings established un(ler
all treatment conditions was equally good, averaging almost 90 percent.
There were no differences in diameter, height, or volume between con-
trol and burn—only plots. Disking significantly increased average tree
diameter and height. Volume production was 60 percent greater on the
disked than on control or burn plots. Bedding after diskiag was no
bettor than disking alone. Genetically improved stocks yielded d~o,it
40 percent more weed than unimproved steck at age 10.

Intensive site preparation has become a
standard practice for establishment of pine plan-
tations on most sites in the Atlantic and Gulf
Coastal Plains. Past work has shown that mech-
anical site preparation, such as disking and/or
bedding, ran increase initial survival and growth
of planted pines (Derr and Mann 1970, Lennartz
and MeMina 1973) . The relative effectiveness of
various methods, however, depends on site char-
acteristics (Derr and Mann 1977) . The study
described here was established to compare the
effects of different site preparation methods on
survival and growth of slash pine on a north
Florida flatwoods site. A secondary purpose of
the study was to compare the responseof gene-
tically improved with unimproved slash pine seed-
lings when planted on areas prepared by different
aetbods. Reported here are the results at plan-
tation age 10 years.

1/ Paper presented at Southern Silvicultural
Research Conference, Atlanta, Georgia, November
6-7, 1980.

2/ Soil Scientist, Southeastern Forest Experi—
ment Otation, Olustee, Florida 32072

Idlii’ lId 3 S

The study area of ahont S acres is on the
Olustee Experimental Forest in Baker County,
Florida. The soil Is a poorly drained Leon fine
sand (Acne ilaplaquod) with a spodic horizon at
a depth of 22 to IS inches. The water table is
at or near the surface dur inc pertions of the year
(Schultz 1976) and mo t 2 ing occurs in the profile
at 15 ta 21 inches.

Twenty—four I’ I ol s , each 7(2 by 100 feet , were
established in a randomized 1)1ock design with 3
blocks, 4 methods of Site preparation, and 2 types
of planting stock. The site preparations were: no
treatment; prescribed lnnn; burn and double disk;
and burn, double disk, and bed. Plant jog stock was
of two types: nn~mproved and genet ical I y improved,
a mixture of II) superior fain ii ics. Types of stock
were included iu factorial coal, mat ions with the
different methods of site prcl~arat ion.

in 1968 a sparse stand of 60—year—old longleaf
pine (Pin US 1)01051)i5 Mi 12 . ) wan harves ted from the

nih’. liii wt~ I I I I pt 1111’ of 1970.
The prescrIbed in run (l.oI< I I is) consumed must of
the vegetation, leaving only woody stems of shrubs
standing. A heavy—duty offset harrow was used for
disk lug. lie us about 6 Inclo a Iii ph and 10 feet apart
were formed WI iii a heuhl lag ha rrow and water—filled

rolling hourglass packer.
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improved seed was collected from select
crosses in the Olustee Experimental Forest clone
bank. The Florida Division of Forestry furnished
unimproved seed and grew all the seedlings at its
Chiefland nursery. In February 1971, 1—0 seed-
lings were lifted and planted on the study site.
One hundred trees were hand—planted in each of
the 24 plots. Spacing was 7 feet within rows
with rows 10 feet apart. A 4—row isolation strip

planted to unimproved seedlings was established
around each plot.

RESULTS

Site preparation had no significant affect
on survival, with all treatments having good sur-
vival at 10 years of age (table 1). Burning
improved neither survival nor growth of trees.
Mechanical site preparation, however, increased
growth of both improved and unimproved stock.
Disking increased average tree diameter by 0.5
inches, average height by 3.8 feet, and volume
production by over 200 feet

3/acre (0.25 cds/acre/
year) above control trees. Trees on disked and
bedded plots were not significantly larger than
those on disked—only plots.

Table 1.—Survival, growth, and yield of slsah pine, by type of seedling
and method of site preparation 133 years after planting.

Seedling type
and

cite preparation

Sarvival Average
diameter

Average
height

Volume I!

(pet-cent) (inches) (feet)
(

(ft /ocre)

Unimproved seedlings

conrroi 83 3.3 20.4 280

Sort, 87 3.0 18.4 240

Burn + diek 91 3.6 22.6 405

Sort, + dIck + bed 90 4.1 25.6 575

Average 88 3.5 21.8 375

teproved ceedlings

Control 82 3.5 22.4 345

Burn 83 3.5 22.3 360

Burn + dIck 91 4,3 27.7 680

Barn + disk 4 bed 90 4.4 28,3 705

Average 87 3.9 25.2 523

All seedlings

control
2/

83 a— 3.4 a 21.4 a 315a

Burn 85a 3.3a 20.3a 300a

Burn + diak 91 a 3.9 a 25.2 b 345 b

Burn + disk + bed 9Oa 4.2b 27.Ob 640b

volumes based on equation of Schmitt and1/Totat inside bark
Bc.,er (1970).

3/Valuca within a column not followed by the came letter are sig—
nificantly different at the .05 level.

Improved and unimproved seedlings had equally
good survival at age 10, but improved trees grew
faster than unimproved ones. After 10 growing
seasons improved trees were an average of 0.44
inches larger in diameter and 3.4 feet taller and
had produced 40 percont more wood. The overall
interaction between site preparation and planting
stock was not statistically significant, but it
appears that bedding after disking was beneficial
for growth of the unimproved, but not the improved
seedlings.

DISCUSSION

The similarity in growth between trees on the
control and the burned plots was due, at least in
part, to the I—year delay between site preparation
and planting. A contributing factor was the greater
amount of understory vegetation, especially saw
palmetto (Serenoo repens [Bartr.J Small) on burn
plots prior to treatment (Schultz 1976) , Although
the burn reduced competition, by planting time the
burned plots had as much or more competition than
the control plots.

A major justification for bedding flatwoods
sites is to increase seedling survival by reducing
prolonged saturation of the root zone (Schultz
1976). However, not all sites are wet enough to
benefit from this treatment. On some sites disking
is as effective as bedding for increasing growth of
planted slash pine (llerr and Mann 1977, Cain 1978),
The reason for the lack of response on some sites
may not be completely understood, but what sites it
will occur on has become more predictable. Bedding
sites with Spodosols without an argillic horizon,
like the soil in this study, has not improved site
productivity (Broerman and Sarigtaitba 1981). On
these soils competition control is the major benefit
of site preparation, and disking or harrowing ac-
complishes this quite well. Bedding after disking
on these soils will not likely pay off and can even
cause some negative effects. Thus, bedding like most
silvicultural practices needs to be prescribed by
site.

Since there was no interaction between site
preparation and type of planting stock, their effects
are assumed to be additive, Disking should increase
volume production at age 10 by about 230 cubic feet
per acre over untreated sites no matter what type
of planting stock is used, The gain from using the
improved stock should be about 150 cubic feet per
acre. With improved stock planted on disked sites,
volume at age 10 should average about 660 cubic feet
per acre, or about double the yield from untreated
sites planted with unimproved stock.
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